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The high frequency surface f | el ds of a uniform
magnet-i ¢ 1 i ne source on an inpedance cyl i rider have
been studi ed by Paknys and Wang [ 1 EEE Trans. AP-35,
March 1987, 293-298] . The approach IS similar to
that. i n cChang, ¥Yel sen, and Hessel ‘s treatment of
the genera] ray direction case for axial an d
azi mut hal magneti ¢ sourc es [ PI NY Fi nal Report,
Sept. 1975 - Feb. 1976, AD A033544] i n that for
1 arge di stances the rel evant i ntegral i s eval uated
as a residue series and for smal | clist.antes it i s
expressed as a power scri es. Paknys and Wang have
shown that, for the exanpl es discussed, twel ve
power series terms are required to achieve an
approxi mate on whi ch agrees with the residue series
at i ntermedi ate di stances when two residue terms
are ret ai ned. Oon the other hand, Wai t [J . Res.
NBS, Vol . 56, No. 4, April 1956, 2?3"/-243] and Hill
and WAit. [Radi o Science Vol . 15, No. 3, May-Jdune
1980, 637-643 ] have expl oited an ecarl y suggesti i on
of Bremmer, whi ch he 1 ater pub] | shed [ 1 RE Trans.
AP-9 | July 19%8, 26-/-2-12) , to Conpute a sml 1
curvature) approxi mati on whi ch agreces wi th the two
tern resi due seri es atl intermedi ate di stance s usi ng
on] y three terns.

The present work extends the work of” H 11 and
Vai t. to the genera] case treated by Pearson [ 1 EERE

Trans. AP-35, June 1987, 698-"707] accommodate ng
both el ectri ¢ and magneti ¢ sources and general ray
propagati on di rect i ons on the surface. It is
veri fied that for 1arge di stances the resi due
series | g convenient . ror smal 1 di stances,
however, the power seri es representati on is not.
very usef U) i n t hat. the many terns requiredare

i mpracti cal ly cumbersonc. 1 nthis work the smal 1
curvature approxi mation s general i zed to non-
az i mathal ray di rect i ons by means of’ a partial

f ract ion expans 1 on of a 1 arge argument,
approxi mati on of the rel evant int cgrand. Hhis
results | n a practically useful approxi mati on
compl ement i ng the resi due series and these two
approxi mat. i ens. thus provi de repre sent ations valid
throughout the enti re range of di stances.
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